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(54) DIORGANOPOLYSILOXANE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce diorganopolysiloxane which can . , , 

give a cured organic resin excellent in mold release, , } \ 

weathering resistance and flexibility by subjecting a % ■^^-■| ft " ) ' <Sf W' 1 

specified polyorganosiloxane, an organic compound 

containing epoxy groups and aliphatic unsaturations and 

diorganopolysiloxane to an addition reaction in the 

presence of a platinum catalyst. 

CONSTITUTION: An organopolysiloxane (A) of formula I 

(wherein R1 is a monovalent hydrocarbon group except |" f | J 
alkenyl ; d is 0 or a positive integer; e and f are positive (R J -SiOiA [C-(; %j ^Sih,*) , <R J -S J 0i,<) 
numbers; d/f is 0-4; e/f is 0.05-4; and (d+e)/f is 0.2-4), an * ? * " 

organic compound (B) containing an epoxy group and an 11 
aliphatic unsaturation bond, an alkenyl-terminated 
diorganopolysiloxane (C),and an arbitrary amount of an 

alkoxysilylalkene (D) are subjected to an addition reaction in the presence of a platinum 
catalyst to effect the addition reaction of at least one mol of the aliphatic unsaturation bonds of 
components B and C with one mol of the Si-H bonds of component A to obtain an 
epoxyorganopolysiloxane-residue- containing diorganopolysiloxane of formula II (wherein R2 
is H or R1 ; and R3 is an epoxy organic group or the like). 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]To chain both ends, it is a general formula. :[Formula 1] 

, ?' , !' , f' 

(R'-Si Out) * flt'-Sj Om) b (S i(M , (R'-Si 0i/ 2 ) 



4- 4- 



{R 1 is a monovalent hydrocarbon group except an alkenyi group among a formula, and R 2 is 
the monovalent hydrocarbon group or hydrogen atom except an alkenyi group, R 3 An epoxy 
group content organic group or an alkoxy silyl alkyl group, However, at least one in R 3 is an 
epoxy group content organic group, R 4 is a bivalence hydrocarbon group, and a is 0 or a 
positive number, b is a positive number, and c is a positive number, and a/c is a positive 
number of 0-4, b/c is a positive number of 0.05-4, and (a+b)/c is a positive number of 0.2-4. 
Diorganopolysiloxane which has the epoxy group content organopolysiloxane residue 
expressed with}. 

[Claim 2]{A) The bottom of existence of a platinum system catalyst, the (B) general formula : 
[Formula 2] 

, ?' !' 

(R , -S,i0 1 / 2 )d(H-S 1 iO,/ 2 ) e (SiOd/ 2 ), 



4' 4' 
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{R is a monovalent hydrocarbon group except an alkenyl group among a formula, and d is 0 
or a positive number, e is a positive number, and f is a positive number, and d/f is a positive 
number of 0-4, e/f is a positive number of 0.05-4, and (d+e)/f is a positive number of 0.2-4. 
Organopolysiloxane expressed with}, an organic compound which has the (C) epoxy group 
and aliphatic unsaturated bonds, (D) An addition of a diorganopolysiloxane {ingredient and (D) 
ingredient which has an alkenyl group in chain both ends is a quantity from which the number 
of mols of aliphatic unsaturated bonds included in the (C) ingredient and the (D) ingredient to 1 
mol of silicon atom absorbed water matter atoms in the (B) ingredient becomes more than the 
equivalent. [ (C) ] A manufacturing method of the diorganopolysiloxane according to claim 1 
carrying out the addition reaction of the alkoxy silylalkene of} and the (E) arbitrary dose. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"i.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to new diorganopolysiloxane and a manufacturing 
method for the same which have epoxy group content organopolysiloxane residue in chain 
both ends in detail about diorganopolysiloxane and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]The diorganopolysiloxane which has an epoxy group, By blending 
with thermosetting organic resin, such as an epoxy resin and phenol resin, the characteristics 
which are the features of diorganopolysiloxane, such as a mold-release characteristic, 
weatherability, and pliability, can be given to hardening organic resin after hardening, and the 
internal stress of this hardening organic resin can be eased further. 
[0003]As diorganopolysiloxane which has such an epoxy group, For example, the 
diorganopolysiloxane (refer to JP,2-69528,A) which has an epoxy group in 
diorganopolysiloxane (refer to JP,61-60726,A) or chain both ends which has an epoxy group in 
a chain side chain is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the diorganopolysiloxane proposed by 
JP,61-60726,A, When the reactivity of the epoxy group which it has in the chain side chain is 
low and this is blended with thermosetting organic resin, such as an epoxy resin and phenol 
resin, by the unreacted epoxy group in diorganopolysiloxane. The diorganopolysiloxane which 
there is a problem that the physical property of the obtained hardening organic resin changes 
temporally, and was proposed by JP,2-69528,A had the problem that the epoxy group in a 
monad was limited to two pieces. 

[0005]this invention person reached this invention, as a result of trying hard wholeheartedly, in 
order to solve the above-mentioned problem. 
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[0006]That is, the purpose of this invention is to provide new diorganopolysiloxane and a 
manufacturing method for the same which have epoxy group content organopolysiloxane 
residue in chain both ends. 
[0007] 

[The means for solving a problem, and its operation] This invention is a general formula to 
chain both ends. : [Formula 3] 

, ?' A' , ?' 

(R'-Si Out) . (R'-Si Ow) b (S i (W c (R'-Si 0 1/2 ) 



4- t 



{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, and R 2 is 
the monovalent hydrocarbon group or hydrogen atom except an alkenyl group, R 3 An epoxy 



epoxy group content organic group, R is a bivalence hydrocarbon group, and a is 0 or a 
positive number, b is a positive number, and c is a positive number, and a/c is a positive 
number of 0-4, b/c is a positive number of 0.05-4, and (a+b)/c is a positive number of 0.2-4. 
The bottom of existence of the diorganopolysiloxane which has the epoxy group content 
organopolysiloxane residue expressed with}, and (A) platinum system catalyst, (B) genera! 
formula : [Formula 4] 

R' 



(R'-S i 0i/ 2 ) i (H-S'i O1/2) . (S i (W f 
I 1 R 1 



{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, and d is 0 
or a positive number, e is a positive number, and f is a positive number, and d/f is a positive 
number of 0-4, e/f is a positive number of 0.05-4, and (d+e)/f is a positive number of 0.2-4. The 
organopolysiloxane expressed with}, the organic compound which has the (C) epoxy group 
and aliphatic unsaturated bonds, (D) The addition of the diorganopolysiloxane which has an 
alkenyl group in chain both ends, and {ingredient and (D) ingredient is a quantity from which 
the number of mols of the aliphatic unsaturated bonds included in the (C) ingredient and the 
(D) ingredient to 1 mol of silicon atom absorbed water matter atoms in the (B) ingredient 
becomes more than the equivalent. [ (C) ] It is related with the manufacturing method of the 
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diorganopolysiloxane carrying out the addition reaction of the alkoxy silylalkene of} and the (E) 
arbitrary dose. 

[0008]First, diorganopolysiloxane of this invention is explained in detail. 
[0009]Diorganopolysiloxane of this invention is a general formula to chain both ends. : 
[Formula 5] 

, i , i ,i 

(r'-s i cu . (r'-s i 0„ 2 ) b (S i (W 0 (R'-S i 0 1/2 ) 

It comes out and has the epoxy group content organopoiysiloxane residue expressed. R 1 is a 
monovalent hydrocarbon group except an alkenyl group among an upper type, and 
specifically, Aryl groups, such as cycloalkyl group; phenyl groups, such as alkyl group; 
cyclopentylic groups, such as a methyl group, an ethyl group, a propyl group, a butyl group, a 
pentyl group, and a hexyl group, a cyclohexyl group, and a cycloheptyl group, a tolyl group, 
and a xylyl group; Benzyl, a phenethyl group, Aralkyl groups, such as a phenylpropyl group; 
monovalent hydrocarbon groups, such as substituted alkyl groups, such as a chloromethyl 
group and a 3,3,3-trifluoropropyl group, are illustrated. R 2 is the monovalent hydrocarbon 
group or hydrogen atom except an alkenyl group, and, specifically, the same monovalent 
hydrocarbon group as the above is illustrated as a monovalent hydrocarbon group of R 2 . R 3 is 
an epoxy group content organic group or an alkoxy silyi alkyl group, however at least one in R 3 
is an epoxy group content organic group. As an epoxy group content organic group of R 3 , 
specifically, Epoxy group content organic groups, such as a glycidoxy ethyl group, a glycidoxy 
propyl group, and a 3,4-epoxycyclohexyl ethyl group, are illustrated, and as an alkoxy silyl alkyl 
group of R 3 , Specifically, alkoxy silyl alkyl groups, such as a trimethoxysilyl ethyl group, a 
trimethoxysilylpropyl group, a dimethoxymethyl silylpropyl group, a methoxy dimethyisilyl 
propyl group, a triethoxy silyl ethyl group, and a tripropoxy silylpropyl group, are illustrated. R 4 
is a bivalence hydrocarbon group and, specifically, a methylmethylene group, ethylene, a 
methyl ethylene group, a propylene group, a butylene group, a pentylene group, etc. are 
illustrated. Diorganopolysiloxane of this invention is combined with the above-mentioned epoxy 
group content organopoiysiloxane residue via an R 4 group. 

[001 0]a is 0 or the positive number which shows the number of the monofunctional siloxane 
units {M unit) which have the monovalent hydrocarbon group or silicon atom absorbed water 
matter atom except an alkenyl group among an upper type, b is a positive number which 



http://www4.ipdl.inpit.go.jp/cgi-bir^^ 7/6/2009 



shows the number of the monofunctional siloxane units (M unit) which have an epoxy group 
content organic group or an alkoxy silyl alkyl group, c is a positive number which shows the 
number of tetrafunctional siloxane units (Q unit), each ratio and a/c are the positive numbers of 
0-4, and b/c is a positive number of 0.05-4, and (a+b)/c is a positive number of 0.2-4. 
Monofunctional siloxane units (M unit) cannot have this [ good ] for four pieces to one 
tetrafunctional siloxane units (Q unit), and diorganopolysiloxane of this invention receives 
thermosetting organic resin, it is because the monofunctional siloxane units (M unit) which 
have an epoxy group content organic group or an alkoxy silyl alkyl group need to be at least 
0.05 piece in order to excel in a stress release effect and compatibility. 
[0011]Although diorganopolysiloxane of this invention has epoxy group content 
organopolysiloxane residue in chain both ends, diorganopolysiloxane in particular of a principal 
chain part is not limited, for example, it is a general formula. : [Formula 6] 



It comes out and the diorganopolysiloxane expressed is mentioned. R is a monovalent 
hydrocarbon group except an alkenyl group among an upper type, and, specifically, said same 
monovalent hydrocarbon group is illustrated. As for n, although n is a positive number which 
shows the degree of polymerization of diorganopolysiloxane which is a main chain among an 
upper type and it is not limited in particular, in order for diorganopolysiloxane of this invention 
to be excellent in a stress release effect and compatibility to thermosetting organic resin, it is 
preferred that it is the range of 1-500. As diorganopolysiloxane of such a principal chain part, 
specifically, Dimethylpolysiloxane, a methylethyl polysiloxane, Diorganopolysiloxane, such as a 
methylphenyl polysiloxane, a dimethylsiloxane methylphenyl siloxane copolymer, a 
dimethylsiloxane diphenyl siloxane copolymer, and a diphenylpolysiloxane, is illustrated. 
[0012]At a room temperature, diorganopolysiloxane of this invention is liquefied or a solid 
state. 

Although the molecular weight in particular is not limited, when this is blended with 
thermosetting organic resin, such as an epoxy resin and phenol resin, since compatibility with 
this organic resin is good, it is preferred [ the molecular weight of diorganopolysiloxane of this 
invention ] that it is the range of 500-1,000,000. 

[0013]Below, the manufacturing method of diorganopolysiloxane of this invention is explained. 
[0014]ln the manufacturing method of this invention, the platinum system catalyst of the (A) 
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ingredient is a catalyst for carrying out the addition reaction of the aliphatic unsaturated bonds 
in the silicon atom absorbed water matter atom in the (B) ingredient, the (C) ingredient, the (D) 
ingredient, and the (E) ingredient. (A) The platinum system catalyst of an ingredient will not 
usually be limited, especially if used as a hydrosilylation addition reaction catalyst. Specifically 
as a platinum system catalyst of such a (A) ingredient, the activated carbon of the alcohol 
solution of chloroplatinic acid and chloroplatinic acid, the complex of platinum and unsaturation 
aliphatic hydrocarbon, the complex of platinum and a vinyl siloxane, platinum black, and 
platinum support, etc. are illustrated. In the manufacturing method of this invention, the 
addition in particular of the (A) ingredient is not limited, but is the usual catalyst amount, and, 
specifically, it is preferred that it is the range of 0.01-500 ppm as platinum metal in the (A) 
ingredient to the (B) ingredient. 

[0015]lt is an ingredient for introducing the organopolysiloxane residue which combines 
organopolysiloxane of the (B) ingredient with the chain both ends of diorganopolysiloxane of 
this invention in the manufacturing method of this invention, and is a general formula. : 
[Formula 7] 

1 1 

R I 
(R 1 -SiO 1 / 2 )d(e"Si0i/2)e(SiO4/ 2 )f 



It is come out and expressed. R is a monovalent hydrocarbon group except an alkenyl group 
among an upper type, and specifically, Aryl groups, such as cycloalkyl group; phenyl groups, 
such as aikyl group; cyclopentylic groups, such as a methyl group, an ethyl group, a propyl 
group, a butyl group, a pentyl group, and a hexyl group, a cyclohexyl group, and a cycloheptyl 
group, a tolyl group, and a xylyl group; Benzyl, a phenethyl group, Araikyl groups, such as a 
phenylpropyl group; monovalent hydrocarbon groups, such as substituted alkyl groups, such 
as a chloromethyl group and a 3,3,3-trifluoropropyl group, are illustrated, d is 0 or the positive 
number which shows the number of the monofunctional siloxane units (M unit) which have a 
monovalent hydrocarbon group except an alkenyl group, e is a positive number which shows 
the number of the monofunctional siloxane units (M unit) which have a silicon atom absorbed 
water matter atom, f is a positive number which shows the number of tetrafunctional siloxane 
units (Q unit), each ratio and d/f are the positive numbers of 0-4, and e/f is a positive number of 
0.05-4, and (d+e)/f is a positive number of 0.2-4. This cannot have eight M of monofunctional 
siloxane-units unit [ good ] for four pieces to one tetrafunctional siloxane units <Q unit), it is 
because the monofunctional siloxane units (M unit) which have a silicon atom absorbed water 
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matter atom need to be at least 0.05 piece in order for diorganopolysiloxane of this invention to 
have reactivity to thermosetting organic resin and to be excellent in compatibility. 
[0016]Such organopolysiloxane of the (B) ingredient can be conventionally manufactured by 
the well-known method. (B) How to specifically carry out the cohydrolysis of a tetra halo silane 
and the mono- haio silane as a manufacturing method of an ingredient, The method of carrying 
out the cohydrolysis of tetra alkoxysilane and the mono- alkoxysilane, the method of 
hydrolyzing and re-equilibration polymerizing tetra alkoxysilane and tetra ORGANO disiloxane, 
etc. are illustrated, and preferably in a hydrochloric acid aqueous solution, It is the method 
(refer to JP,61-195129,A) of trickling tetra alkoxysilane, stirring the organic silicon compound 
chosen from the group which consists of hexa ORGANO disiloxane, tetra ORGANO 
disiloxane, a trio luganot halo silane, and a JIORUGANO halo silane. 
[0017]ln the manufacturing method of this invention, the organic compound which has the 
epoxy group and aliphatic unsaturated bonds of the (C) ingredient is an ingredient for 
introducing an epoxy group content organic group into organopolysiloxane residue. (C) As an 
organic compound which it has, the epoxy group and aliphatic unsaturated bonds of an 
ingredient specifically, Vinyl glycidoxy ether, allyl glycidoxy ether, Butenyl glycidoxy ether, 1,2- 
epoxy-4-vinylcyclohexane, 2,3-epoxy-5-vinyl norbornene, 1,2-epoxy-1-methyl-4- 
isopropenylcyclohexane, etc. are illustrated. 

[0018]ln the manufacturing method of this invention, diorganopolysiloxane of the (D) ingredient 
is an ingredient which forms the main chain of diorganopolysiloxane of this invention. 
Specifically, especially diorganopolysiloxane of such a (D) ingredient is a general formula, 
although not limited. : [Formula 8] 

i i i 

R 6 -SiO(SiO)„Si-R 6 

i 1 I 1 i 1 

{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, R 5 is an 
alkenyl group, and n is a positive number.) - it is expressed. R 1 is a monovalent hydrocarbon 
group except an alkenyl group among an upper type, and, specifically, the same monovalent 
hydrocarbon group as the above is illustrated. R 5 is an alkenyl group and, specifically, a vinyl 
group, an allyl group, a butenyl group, a pentenyl group, a hexenyl group, a heptenyl group, 
etc. are illustrated, n is. a positive number which shows the degree of polymerization of 
diorganopolysiloxane, and as for n, since diorganopolysiloxane of this invention obtained is 
excellent in a stress release effect and compatibility to thermosetting organic resin, it is 
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preferred that it is a positive number of the range of 1-500. As diorganopolysiloxane of such a 
(D) ingredient, specifically, The ditmethylpolysiloxane by which chain both ends were blocked 
by the dimethylvinyl siloxy group, the dimethylpolysiloxane by which chain both ends were 
blocked by the dimethylallyl siloxy group, the dimethylpolysiloxane by which chain both ends 
were blocked by the dimethylhexenyl siloxy group, The methylethyl polysiioxane by which 
chain both ends were blocked by the dimethylvinyl siloxy group, the methylethyl polysiioxane 
by which chain both ends were blocked by the dimethylallyl siloxy group, the methylphenyl 
polysiioxane by which chain both ends were blocked by the MEJIME chill vinyl siloxy group, 
The methylphenyl polysiioxane by which chain both ends were blocked by the dimethylallyl 
siloxy group, The methylphenyl polysiioxane by which chain both ends were blocked by the 
dimethylhexenyl siioxy group, The methylphenyl polysiioxane by which chain both ends were 
blocked by the diphenylvinyl siloxy group, The dimethylsiloxane methylphenyl siloxane 
copolymer in which chain both ends were blocked by the dimethylvinyl siloxy group, the 
dimethylsiloxane diphenyl siloxane copolymer in which chain both ends were blocked by the 
dimethylvinyl siloxy group, Dimethylsiloxane JIFENIRUSHIRO by which chain both ends were 
blocked by the dimethylallyl siloxy group. The diphenylpolysiioxane etc. by which a KISAN 
copolymer and chain both ends were blocked by the dimethylvinyl siloxy group are illustrated. 
[0019]ln the manufacturing method of this invention, the addition of the (C) ingredient and the 
(D) ingredient requires that the number of mols of the aliphatic unsaturated bonds included in 
the (C) ingredient and the (D) ingredient to 1 mol of silicon atom absorbed water matter atoms 
in organopolysiloxane of the (B) ingredient should be the quantity which turns into more than 
the equivalent. The ratio of the addition of the (C) ingredient and the (D) ingredient is arbitrary, 
and is not limited in particular. 

[0020]ln the manufacturing method of this invention, the alkoxy silylalkene of the (E) ingredient 
is an ingredient for introducing an alkoxy silyt alkyl group into organopolysiloxane residue. (E) 
Specifically as an alkoxy silylalkene of an ingredient, trimethoxy vinylsilane, TORIETOKISHI 
vinylsilane, methyldi methoxy vinylsilane, ally] trimethoxysilane, allyl methyldiethoxysilane, 
methoxy diphenyi vinylsilane, etc. are illustrated. When the addition of the (E) ingredient is 
arbitrary and an alkoxy silyl alkyl group needs to be introduced into diorganopolysiloxane of 
this invention, it can be made to react with the (C) ingredient and the (D) ingredient in the 
manufacturing method of this invention. In the manufacturing method of this invention, in 
adding the (E) ingredient, (B) To one silicon atom absorbed water matter atom in an ingredient, 
if the number of the aliphatic unsaturated bonds in the (C) ingredient, the (D) ingredient, and 
the (E) ingredient is less than one, Diorganopolysiloxane of obtained this invention, It will have 
the organopolysiloxane residue which has some silicon atom absorbed water matter atoms in 
chain both ends, and if it is one or more pieces, it will have the organopolysiloxane residue 
which does not have a silicon atom absorbed water matter atom in chain both ends. 
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[0021]By not limiting a reaction procedure in particular, for example, mixing the (A) ingredient 
and the (B) ingredient first in the manufacturing method of this invention, and adding the (C) 
ingredient and the (D) ingredient in this system, Prepare the diorganopolysiloxane which has 
the organopolysiioxane residue which has a silicon atom atomic union hydrogen atom and an 
epoxy group content organic group to chain both ends, and it ranks second to them, The 
JIORUGANO polish oxane which has the organopolysiioxane residue which has an epoxy 
group content organic group and an alkoxy silyl alkyl group in chain both ends by adding the 
(E) ingredient in this system can be prepared, Prepare the organopolysiioxane which has a 
silicon atom absorbed water matter atom and an alkoxy silyl alkyl group by mixing the (A) 
ingredient and the (B) ingredient first and adding the (E) ingredient in this system, and it ranks 
second, By adding the (C) ingredient and the (D) ingredient in this system, the 
diorganopolysiloxane which has the organopolysiioxane residue which has an epoxy group 
content organic group and an alkoxy silyl alkyl group in chain both ends can be prepared. 
[0022]ln the manufacturing method of this invention, as for reaction temperature, in order not 
to limit the reaction temperature in particular but to complete an addition reaction promptly, it is 
preferred that it is the range of 50-150 **. An organic solvent can be used in the manufacturing 
method of this invention. Specifically as an organic solvent which can be used by this 
invention, ketone system organic solvents, such as aliphatic series system organic solvent; 
acetone, such as aromatic system organic solvent; hexane, such as toluene and xylene, 
heptane, and octane, and methyl ethyl ketone, etc. are illustrated. Thus, although 
diorganopolysiloxane of manufactured this invention is obtained as a reaction mixture, Are 
separable with unreacted organopolysiioxane by settling, Separation refinement of 
organopolysiioxane of this invention and the unreacted organopolysiioxane can be carried out 
using the difference of the solubility to an organic solvent, or separation refinement can be 
carried out by a gel permeation chromatograph. 

[0023]Since diorganopolysiloxane of this invention has epoxy group content 
organopolysiioxane residue in chain both ends, By making it react to thermosetting organic 
resin, such as an epoxy resin, phenol resin, polyimide resin, polyester resin, and polyamide 
resin, The characteristics which are the features of diorganopolysiloxane, such as a mold- 
release characteristic, weatherability, and pliability, can be given to hardening organic resin 
after hardening, and the internal stress of hardening organic resin can be eased. 
[0024] 

[ExampleJHereafter, an example explains this invention. Viscosity is the value measured at 25 
** among an example. Advance of the reaction was observed by the infrared spectroscopic 
analysis. 
[0025] 

[Work example 1]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 
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500 ml [ with a thermometer ] 4 mouth flask. : [Formula 9] 



(HSiO,/ 2 ),.e(Si(W 3 .o 
CH 3 



Organopolysiloxane 20.0 weight section, formula which are come out of and expressed : 
[Formula 10] 



It came out, dimethylpolysiloxane 20.0 weight section, allyl-glycidyl-ether 31.5 weight section, 
and toluene 60 weight section which are expressed were taught and heated, the moisture in a 
system was removed as azeotrope, and it cooled under a nitrogen atmosphere. Next, after 
having dropped ten drops of isopropanol solutions of 2 % of the weight-chloroplatinic acid by 
the syringe into this system, carrying out heating stirring and heating at 80 ** for 1 .5 hours, it 
cooled to the room temperature. Next, after adding allyl-glycidyl-ether 10 weight section which 
dried by the molecular sieve and heating at 110 ** again for 2 hours, at 120 **, by scale loss 
pressing down of 2mmHg, toluene and superfluous allyl glyctdyl ether were removed, and 
brown transparent liquid 62.8 weight section was obtained. 

[0026]The weight per epoxy equivalent of the obtained brown transparent liquid is 390. 
Viscosity was 7040 centi poises. 

Separation was not observed although the obtained brown transparent liquid was allowed to 
stand for one month at the room temperature. When the obtained brown transparent liquid was 
measured from infrared spectroscopic analysis, the characteristic absorption by Si-H 
combination was not observed. The place which analyzed the obtained brown transparent 
liquid by the gel permeation chromatograph, Two ingredients with the output whose degree of 
dispersion (Mw/Mn) the weight average molecular weight (Mw) of the output whose degree of 
dispersion (Mw/Mn) the weight average molecular weight (Mw) of standard polystyrene 
conversion is 24600, and is 1.76, and standard polystyrene conversion is 1480, and is 1.11 
showed becoming. The output whose degree of dispersion (Mw/Mn) the weight average 
molecular weight (Mw) of standard polystyrene conversion is 24600, and is 1.76 is isolated 
preparatively by a get permeation chromatograph, When the structural analysis according this 
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to 1 H-nuclear magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 
29 Si-nuclear magnetic resonance analysis was conducted, it was checked that it is 
diorganopolysiloxane expressed with a lower type. 
[0027] 

[Formula 11] 

CHs CHs CH3 CH3 

(cyifl,/ 2 ) 9 (siD4/ 2 )8~7(cyio,/ 2 ) imUimUMm)^ 




[0028]The output whose degree of dispersion (Mw/Mn) the weight average molecular weight 
(Mw) of standard polystyrene conversion is 1480, and is 1.11 is isolated preparatively by a gel 
permeation chromatograph, When the structural analysis according this to 1 H-nuclear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is organopolysiloxane 
expressed with a lower type. 
[0029] 

[Formula 12] 

CH 3 

\ t 

CCHs~S i O1/3) 10 (S i 04/2)3 — 7 
1 

CsHb 

V 

[0030] 

[Work example 2]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 1 
I. [ with a thermometer ] 4 mouth flask. : [Formula 13] 
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|H 3 

(HSiO w )i..(SiOw) 
k 



1.0 



Organopolysiloxane 50.0 weight section, formula which are come out of and expressed : 
[Formula 14] 



It came out, dimethylpolysiloxane 219.2 weight section, allyl-glycidyl-ether 15.1 weight section, 
and toluene 270.0 weight section which are expressed were taught and heated, the moisture in 
a system was removed as azeotrope, and it cooled under a nitrogen atmosphere. Next, after 
having dropped ten drops of isopropanol solutions of 2 % of the weight-chloroplatinic acid by 
the syringe into this system, carrying out heating stirring and heating at 80 ** for 3 hours, it 
cooled to the room temperature. Next, after adding allyl-glycidyl-ether 50.0 weight section 
which dried by the molecular sieve and heating at 110 ** again for 2 hours, at 120 **, by scale 
loss pressing down of 2mmHg, toluene and superfluous ally! glycidyl ether were removed, and 
nebula fluid 316.6 weight section was obtained. 

[0031]The weight per epoxy equivalent of the viscosity of the obtained nebula fluid is 879. 
Viscosity was 12800 centipoises. 

Separation was not observed although the obtained nebula fluid was allowed to stand for four 
months at the room temperature. When the obtained nebula fluid was measured by the 
infrared spectroscopic analysis, the characteristic absorption by Si-H combination was not 
observed. The place which measured the obtained nebula fluid by the gel permeation 
chromatograph, The weight average molecular weight (Mw) of the output whose degree of 
dispersion (Mw/Mn) the weight average molecular weight (Mw) of standard polystyrene 
conversion is 53400, and is 2.44, and standard polystyrene conversion consists of two 
ingredients with the output whose (Mw/Mn) 1540 and a degree of dispersion is 1.12, The 
weight ratio was 93.2:6.7. The output whose degree of dispersion (Mw/Mn) the weight average 
molecular weight (Mw) of standard polystyrene conversion is 53400, and is 2.44 is isolated 
preparatively by a gel permeation chromatograph, When the structural analysis according this 
to 1 H-nuclear magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 
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CH 2 =CH-S,iO 




(Si 0) ,«S.i-CH=CH« 




Si-nuclear magnetic resonance analysis was conducted, it was checked that it is 
diorganopolysiloxane expressed with a lower type. 
[0032] 

[Formula 15] 

CDs ($3 Us CH3 

I ill 
(CHsS i 0 1 /2)a {S i O4/2) e — 7 (CHs 

CsHe C2S4 

I 

I 

C«3 



\/ 



'2U Isflf 

I 



[0033]The output whose degree of dispersion (Mw/Mn) the weight average molecular weight 
(Mw) of standard polystyrene conversion is 1540, and is 1.12 is isolated preparatively by a gel 
permeation chromatograph, When the structural analysis according this to 1 H-nuclear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is organopolysiloxane 
expressed with a lower type. 
[0034] 

[Formula 1 6] 



I 



Ul/2/10\k)]U4/2/6~7 



:)6~7 



[0035] 

[Work example 3]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 
500-ml 4 mouth flask with a thermometer. : [Formula 17] 
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(HSiOw) 4.o (S i04/ 2 ) 1.0 
CH 3 

Tetrakis dimethyl siloxysilane 10 weight section, formula which are come out of and 
expressed : [Formula 18] 

GHs CH3 CH3 

CH 2 =CH-S i 0 (Si 0) 85 S i -CH=CH 2 

CH3 CH3 CH3 

It came out, dimethylpolysiloxane 98.5 weight section, allyl-glycidyl-ether 10.4 weight section, 
and toluene 150 weight section which are expressed were taught and heated, the moisture in a 
system was removed as azeotrope, and it cooled under a nitrogen atmosphere. Next, after 
having dropped five drops of isopropanol solutions of 2 % of the weight-chloroplatinic acid by 
the syringe into this system, carrying out heating stirring and heating at 100 ** for 0.5 hour, it 
cooled to the room temperature. Next, after adding allyl-glycidyl-ether 10.9 weight section 
which dried by the molecular sieve and heating at 110 ** again for 2 hours, at 120 **, by scale 
loss pressing down of 2mmHg, toluene and superfluous allyl glycidyl ether were removed, and 
yellowish white fluid 1 1 5.5 weight section was obtained. 

[0036]The viscosity of the obtained yellowish white fluid was 1340 centipoises. having allowed 
the obtained yellowish white fluid to stand for ten months at the room temperature -- ** - 
generation of white precipitation was observed slightly. The weight per epoxy equivalent of the 
upper yellowish white fluid was 1300. When the upper yellowish white fluid was measured by 
the infrared spectroscopic analysis, the characteristic absorption by Si-H combination of output 
was observed slightly. When the gel permeation chromatograph analyzed the obtained yellow 
fluid, the weight average molecular weight (Mw) of standard polystyrene conversion was 3180, 
and the degree of dispersion (Mw/Mn) was 1.97. When the structural analysis according this 
yellowish white fluid to 1 H-nuclear magnetic resonance analysis, 13 C-nuclear magnetic 
resonance analysis, and 29 Si-nuclear magnetic resonance analysis was conducted, it was 
checked that it is diorganopolysiloxane expressed with a lower type. 
[0037] 

[Formula 19] 
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(WiO 1 / 2 )3(Si0 4 /2)i(CB 3 SiO 1 / 2 ) 
i i 

C3H6 C2B4 



i\\ZW Ul2 



-(SiO)fr 
1 



! i 

WiOi/J((!yiOi/ 2 )s{Si04/2)i 



I2B4 



UUHk 



[0038] 

[Work example 4]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 
500-mi 4 mouth flask with a thermometer. : [Formula 20] 

"(HSiOi/i) i.6 (S i 0v 2 ) 1.0 
CHs 

Organopolysiloxane 40 weight section, formula which are come out of and expressed : 
[Formula 21] 

CH3 CH3 CHs (jHs 

CH 2 =CH-S,iO(S,iO) no(S.iO) 13 S,i-CH=CH 2 



k {h s 0 k 



It came out, dimethylsiloxane methylphenyl sitoxane copolymer 127.8 weight section, allyl- 
glycidyl-ether 37.0 weight section, and toluene 80 weight section which are expressed were 
taught and heated, the moisture in a system was removed as azeotrope, and it cooled under a 
nitrogen atmosphere. Next, after having dropped ten drops of isopropanol solutions of 2 % of 
the weight-chloroplatinic acid by the syringe into this system, carrying out heating stirring and 
heating at 120 ** for 1 .5 hours, it cooled to the room temperature. Next, after adding allyl- 
glycidyl-ether 1 1 .5 weight section which dried by the molecular sieve and heating at 120 ** 
again for 1 hour, at 120 **, by scale loss pressing down of 2mmHg, toluene and superfluous 
allyl glycidyl ether were removed, and light-brown transparent liquid 205.9 weight section was 
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obtained. 

[0039]The viscosity of the obtained light-brown transparent liquid was 10000 centipoises. 
When the obtained light-brown transparent liquid was allowed to stand for four months at the 
room temperature, it separated into the brown transparent liquid at the upper layer, and 
separated into the lower layer at the brown opaque fluid, and the weight ratio was 8:1 . The 
place which analyzed the upper light-brown transparent liquid by the gel permeation 
chromatograph, It consists of two ingredients with the output whose degree of dispersion 
(Mw/Mn) the weight average molecular weight (Mw) of the output whose degree of dispersion 
(Mw/Mn) the weight average molecular weight (Mw) of standard polystyrene conversion is 
39500, and is 2.12, and standard polystyrene conversion is 1380, and is 1.06, The weight ratio 
was 95.4:4.6. The output whose degree of dispersion (Mw/Mn) the weight average molecular 
weight (Mw) of standard polystyrene conversion is 39500, and is 2.12 is isolated preparatively 
by a gel permeation chromatograph, When the structural analysis according this to 1 H-nuclear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is diorganopolysiloxane 
expressed with a lower type. 
[0040] 

[Formula 22] 




[0041]The output whose degree of dispersion (Mw/Mn) the weight average molecular weight 
(Mw) of standard polystyrene conversion is 1380, and is 1.06 is isolated preparatively by a gel 
permeation chromatograph, When the structural analysis according this to 1 H-nuclear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is organopolysiloxane 
expressed with a lower type. 
[0042] 
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[Formula 23] 




[0043] 

[Work example 5]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 4 
per I. mouth flask with a thermometer. : [Formula 24] 

(HSiO,/ 2 )..e(Si04/ 2 ) i.o 

k 

Organopolysiloxane 50 weight section, formula which are come out of and expressed : 
[Formula 25] 

CHg CH3 CH3 
CH 2 =CH-SiO(SiO) 86 Si-CH=CH 2 

CH3 CH3 CH3 

It came out, dimethylpolysiloxane 131.8 weight section expressed, allyl-glycidyl-ether 15.2 
weight section, allyl trimethoxysilane 21.4 weight section, and toluene 200 weight section were 
taught and heated, the moisture in a system was removed as azeotrope, and it cooled under a 
nitrogen atmosphere. Next, ten drops of isopropanol solutions of 2 % of the weight- 
chloroplatinic acid were dropped by the syringe into this system, and heating stirring was 
carried out, and at 120 **, it heated for 1 hour and cooled to the room temperature. Next, after 
adding allyl-glycidyl-ether 15.1 weight section and allyl trimethoxysilane 21 .4 weight section 
which dried by the molecular sieve and heating at 1 10 ** again for 2 hours, at 120 ** by scale 
loss pressing down of 2mmHg. Toluene and unreacted allyl glycidy! ether, and allyl 
trimethoxysilane were removed, and brown opaque fluid 235.4 weight section was obtained. 
[0044]The obtained brown opaque fluid was brown transparence above 115**. The viscosity of 
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the obtained brown opaque fluid was 2800 centipoises. When the infrared spectroscopic 
analysis of the obtained brown opaque fluid was conducted, the characteristic absorption by 
Si-H combination was observed slightly. When the obtained brown opaque fluid was allowed to 
stand for five months at the room temperature, it separated into the nebula fluid at the upper 
layer, and separated into the lower layer at the brown transparent liquid, and the weight ratio 
was 18:1 . The place which analyzed the upper nebula fluid by the gel permeation 
chromatograph, It consists of two ingredients with the output whose degree of dispersion 
(Mw/Mn) the weight average molecular weight (Mw) of the output whose degree of dispersion 
(Mw/Mn) the weight average molecular weight (Mw) of standard polystyrene conversion is 
30300, and is 2.21, and standard polystyrene conversion is 1910, and is 1.07, The weight ratio 
was 90.8:9.2. The output whose degree of dispersion (Mw/Mn) the weight average molecular 
weight (Mw) of standard polystyrene conversion is 30300, and is 2.21 is isolated preparativeiy 
by a gel permeation chromatograph, When the structural analysis according this to 1 H-nuclear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is diorganopolysiloxane 
expressed with a lower type. 
[0045] 

[Formula 26] 

CHs % % . d. CH3 CH. 

(Wi0 l/2 )^Wi(li/2WSi(l 4 /2)6^Wi0i/ 2 ) (CI 3 SiO l/2 )(WiO,/ 2 )^(CH 3 Siii/2)4^(Si(W6^ 
ii I II I 

Ob 'Csle C2H4 C2H4 C3H8 CsHa 

I I ' 



I ,l\ I \wk SKOCU, 



0 l 

Ofs 

[0046]The output whose degree of dispersion (Mw/Mn) the weight average molecular weight 
(Mw) of standard polystyrene conversion is 1910, and is 1.07 is isolated preparativeiy by a gel 
permeation chromatograph, When the structural analysis according this to 1 H-nuc!ear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is organopolysiloxane 
expressed with a lower type. 
[0047] 

[Formula 27] 
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CI3 n 

(cyMi/ 2 ) 5 (CWiO J/2 ) 5 (SiU f 
I I 

yie CsHe 

si(ocH 3 ) 3 mm 
H 

[0048] 

[Effect of the lnvention]Diorganopolysiloxane of this invention is new diorganopolysiloxane 
which has epoxy group content organopolysiloxane residue in chain both ends. 
The manufacturing method of this invention has the feature that such new 
diorganopolysiloxane can be manufactured. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application]This invention relates to new diorganopolysiloxane and a manufacturing 
method for the same which have epoxy group content organopolysiloxane residue in chain 
both ends in detail about diorganopolysiloxane and a manufacturing method for the same. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]The diorganopolysiloxane which has an epoxy group, By blending 
with thermosetting organic resin, such as an epoxy resin and phenol resin, the characteristics 
which are the features of diorganopolysiloxane, such as a mold-release characteristic, 
weatherability, and pliability, can be given to hardening organic resin after hardening, and the 
internal stress of this hardening organic resin can be eased further. 
[0003]As diorganopolysiloxane which has such an epoxy group, For example, the 
diorganopolysiloxane (refer to JP.2-69528.A) which has an epoxy group in 
diorganopolysiloxane (refer to JP,61-60726,A) or chain both ends which has an epoxy group in 
a chain side chain is proposed. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the lnvention]Diorganopolysiloxane of this invention is new diorganopolysiloxane 
which has epoxy group content organopolysiloxane residue in chain both ends. 
The manufacturing method of this invention has the feature that such new 
diorganopolysiloxane can be manufactured. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the InventionjHowever, the diorganopolysiloxane proposed by 
JP, 61 -60726 A When the reactivity of the epoxy group which it has in the chain side chain is 
low and this is blended with thermosetting organic resin, such as an epoxy resin and phenol 
resin, by the unreacted epoxy group in diorganopolysiloxane. The diorganopolysiloxane which 
there is a problem that the physical property of the obtained hardening organic resin changes 
temporally, and was proposed by JP,2-69528,A had the problem that the epoxy group in a 
monad was limited to two pieces. 

[0005]this invention person reached this invention, as a result of trying hard wholeheartedly, in 
order to solve the above-mentioned problem. 

[0006]That is, the purpose of this invention is to provide hew diorganopolysiloxane and a 
manufacturing method for the same which have epoxy group content organopolysiioxane 
residue in chain both ends. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[The means for solving a problem, and its operation] This invention is a general formula to 
chain both ends. : [Formula 3] 

(R'-S i Om) a (R'-S i 0,/b) b (S i(W . (R'-S i (W 
r I 3 t- 

{R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, and R 2 is 
the monovalent hydrocarbon group or hydrogen atom except an alkenyl group, R 3 An epoxy 
group content organic group or an alkoxy silyl alkyl group, However, at least one in R 3 is an 
epoxy group content organic group, R 4 is a bivalence hydrocarbon group, and a is 0 or a 
positive number, b is a positive number, and c is a positive number, and a/c is a positive 
number of 0-4, b/c is a positive number of 0.05-4, and (a+b)/c is a positive number of 0.2-4. 
The bottom of existence of the diorganopolysiloxane which has the epoxy group content 
organopolysiloxane residue expressed with}, and (A) platinum system catalyst, (B) general 
formula : [Formula 4] 

1 1 

, f f 
(R 1 -SiO I / 2 )d(H-S i iO./ 2 )e(Si04/ 2 )f 
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{R is a monovalent hydrocarbon group except an alkenyl group among a formula, and d is 0 
or a positive number, e is a positive number, and f is a positive number, and d/f is a positive 
number of 0-4, e/f is a positive number of 0.05-4, and (d+e)/f is a positive number of 0.2-4. The 
organopolysiloxane expressed with}, the organic compound which has the (C) epoxy group 
and aliphatic unsaturated bonds, (D) The addition of the diorganopolysiloxane which has an 
aikenyl group in chain both ends, and {ingredient and (D) ingredient is a quantity from which 
the number of mols of the aliphatic unsaturated bonds included in the (C) ingredient and the 
(D) ingredient to 1 mot of silicon atom absorbed water matter atoms in the (B) ingredient 
becomes more than the equivalent. [ (C) ] It is related with the manufacturing method of the 
diorganopolysiloxane carrying out the addition reaction of the alkoxy silylalkene of} and the (E) 
arbitrary dose. 

[0008]First, diorganopolysiloxane of this invention is explained in detail. 
[0009]Diorganopolysiloxane of this invention is a general formula to chain both ends. : 
[Formula 5] 



It comes out and has the epoxy group content organopolysiloxane residue expressed. R is a 
monovalent hydrocarbon group except an alkenyl group among an upper type, and 
specifically, Aryl groups, such as cycloalkyl group; phenyl groups, such as alkyl group; 
cyclopentylic groups, such as a methyl group, an ethyl group, a propyl group, a butyl group, a 
pentyl group, and a hexyl group, a cyclohexyl group, and a cycloheptyl group, a tolyl group, 
and a xylyl group; Benzyl, a phenethyl group, Aralkyl groups, such as a phenylpropyl group; 
monovalent hydrocarbon groups, such as substituted alkyl groups, such as a chloromethyl 
group and a 3,3,3-trifluoropropyl group, are illustrated. R 2 is a monovalent hydrocarbon group 
or a hydrogen atom except an alkenyl group, and, specifically, the same monovalent 
hydrocarbon group as the above is illustrated as a monovalent hydrocarbon group of R 2 . R 3 is 
an epoxy group content organic group or an alkoxy silyl alkyl group, however at least one in R 3 
is an epoxy group content organic group. As an epoxy group content organic group of R 3 , 
specifically, Epoxy group content organic groups, such as a glycidoxy ethyl group, a glycidoxy 
propyl group, and a 3,4-epoxycycIohexyl ethyl group, are illustrated, and as an alkoxy silyl alkyl 
group of R 3 , Specifically, alkoxy silyl alkyl groups, such as a trimethoxysilyl ethyl group, a 



(R'-Si Out) . (R'-Si 0, /2 ) k (S i(W o (R'-S,i Om) 
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trimethoxysilylpropyl group, a dimethoxymethyl silylpropyl group, a methoxy dimethylsilyl 
propyl group, a triethoxy silyl ethyl group, and a tripropoxy silylpropyl group, are illustrated. R 4 
is a bivalence hydrocarbon group and, specifically, a methylmethylene group, ethylene, a 
methyl ethylene group, a propylene group, a butylene group, a pentylene group, etc. are 
illustrated. Diorganopotysiloxane of this invention is combined with the above-mentioned epoxy 
group content organopolysiloxane residue via an R 4 group. 

[001 0]a is 0 or a positive number which shows the number of monofunctional siloxane units (M 
unit) which have a monovalent hydrocarbon group or a silicon atom absorbed water matter 
atom except an alkenyl group among an upper type, b is a positive number which shows the 
number of monofunctional siloxane units (M unit) which have an epoxy group content organic 
group or an alkoxy silyl alkyl group, c is a positive number which shows the number of 
tetrafunctional siloxane units (Q unit), each ratio and a/c are the positive numbers of 0-4, and 
b/c is a positive number of 0.05-4, and (a+b)/c is a positive number of 0.2-4. Monofunctional 
siloxane units (M unit) cannot have this [ good ] for four pieces to one tetrafunctional siloxane 
units (Q unit), and diorganopolysiloxane of this invention receives thermosetting organic resin, 
it is because monofunctional siloxane units (M unit) which have an epoxy group content 
organic group or an alkoxy silyl alkyl group need to be at least 0,05 piece in order to excel in a 
stress release effect and compatibility. 

[0011]Although diorganopolysiloxane of this invention has epoxy group content 
organopolysiloxane residue in chain both ends, diorganopolysiloxane in particular of a principal 
chain part is not limited, for example, it is a general formula. : [Formula 6] 



It comes out and the diorganopolysiloxane expressed is mentioned. R is a monovalent 
hydrocarbon group except an alkenyl group among an upper type, and, specifically, said same 
monovalent hydrocarbon group is illustrated. As for n, although n is a positive number which 
shows the degree of polymerization of diorganopolysiloxane which is a main chain among an 
upper type and it is not limited in particular, in order for diorganopolysiloxane of this invention 
to be excellent in a stress release effect and compatibility to thermosetting organic resin, it is 
preferred that it is the range of 1-500. As diorganopolysiloxane of such a principal chain part, 
specifically, Dimethylpolysiloxane, a methylethyl polysiloxane, Diorganopolysiloxane, such as a 
methylphenyl polysiloxane, a dimethylsiloxane methytphenyl siloxane copolymer, a 
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dimethylsiloxane diphenyl siloxane copolymer, and a diphenylpolysiloxane, is illustrated. 
[0012]At a room temperature, diorganopolysiloxane of this invention is liquefied or a solid 
state. 

Although the molecular weight in particular is not limited, when this is blended with 
thermosetting organic resin, such as an epoxy resin and phenol resin, since compatibility with 
this organic resin is good, it is preferred [ the molecular weight of diorganopolysiloxane of this 
invention ] that it is the range of 500-1 ,000,000. 

[0013]Below, a manufacturing method of diorganopolysiloxane of this invention is explained. 
[0014]ln a manufacturing method of this invention, a platinum system catalyst of the (A) 
ingredient is a catalyst for carrying out the addition reaction of the aliphatic unsaturated bonds 
in a silicon atom absorbed water matter atom in the (B) ingredient, the (C) ingredient, the (D) 
ingredient, and the (E) ingredient. (A) A platinum system catalyst of an ingredient will not 
usually be limited, especially if used as a hydrosilylation addition reaction catalyst. Specifically 
as a platinum system catalyst of such a (A) ingredient, activated carbon of an alcohol solution 
of chloroplatinic acid and chloroplatinic acid, a complex of platinum and unsaturation aliphatic 
hydrocarbon, a complex of platinum and a vinyl siloxane, platinum black, and platinum support, 
etc. are illustrated. In a manufacturing method of this invention, an addition in particular of the 
(A) ingredient is not limited, but is the usuaj catalyst amount, and, specifically, it is preferred 
that it is the range of 0.01-500 ppm as platinum metal in the (A) ingredient to the (B) ingredient. 

[0015]lt is an ingredient for introducing organopolysiloxane residue which combines 
organopolysiloxane of the (B) ingredient with chain both ends of diorganopolysiloxane of this 
invention in a manufacturing method of this invention, and is a general formula. : [Formula 7] 

,?' i 

(R-SiOwMH-SlOwMSiOw)! 
I 1 t 

It is come out and expressed. R 1 is a monovalent hydrocarbon group except an alkenyi group 
among an upper type, and specifically, Aryl groups, such as cycloalkyl group; phenyl groups, 
such as alkyl group; cyclopentylic groups, such as a methyl group, an ethyl group, a propyl 
group, a butyl group, a pentyl group, and a hexyl group, a cyclohexyl group, and a cycloheptyl 
group, a tolyl group, and a xylyl group; Benzyl, a phenethyl group, Aralky! groups, such as a 
phenylpropyl group; monovalent hydrocarbon groups, such as substituted alkyl groups, such 
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as a chloromethyl group and a 3,3,3-trifluoropropyl group, are illustrated, d is 0 or the positive 
number which shows the number of the monofunctional siloxane units (M unit) which have a 
monovalent hydrocarbon group except an alkenyl group, e is a positive number which shows 
the number of the monofunctional siloxane units (M unit) which have a silicon atom absorbed 
water matter atom, f is a positive number which shows the number of tetrafunctional siloxane 
units (Q unit), each ratio and d/f are the positive numbers of 0-4, and e/f is a positive number of 
0.05-4, and (d+e)/f is a positive number of 0.2-4. This cannot have eight M of monofunctional 
siloxane-units unit [ good ] for four pieces to one tetrafunctional siloxane units (Q unit), it is 
because the monofunctional siloxane units (M unit) which have a silicon atom absorbed water 
matter atom need to be at least 0.05 piece in order for diorganopolysiloxane of this invention to 
have reactivity to thermosetting organic resin and to be excellent in compatibility. 
[0016]Such organopolysiloxane of the (B) ingredient can be conventionally manufactured by 
the well-known method. (B) How to specifically carry out the cohydrolysis of a tetra halo silane 
and the mono- halo silane as a manufacturing method of an ingredient, The method of carrying 
out the cohydrolysis of tetra alkoxysilane and the mono- alkoxysilane, the method of 
hydrolyzing and re-equilibration polymerizing tetra alkoxysilane and tetra ORGANO disiloxane, 
etc. are illustrated, and preferably in a hydrochloric acid aqueous solution, It is the method 
(refer to JP,61-195129,A) of trickling tetra alkoxysilane, stirring the organic silicon compound 
chosen from the group which consists of hexa ORGANO disiloxane, tetra ORGANO 
disiloxane, a trio luganot halo silane, and a JIORUGANO halo silane. 
[0017]ln the manufacturing method of this invention, the organic compound which has the 
epoxy group and aliphatic unsaturated bonds of the (C) ingredient is an ingredient for 
introducing an epoxy group content organic group into organopolysiloxane residue. (C) As an 
organic compound which it has, the epoxy group and aliphatic unsaturated bonds of an 
ingredient specifically, Vinyl glycidoxy ether, allyl glycidoxy ether, Buteny! glycidoxy ether, 1,2- 
epoxy-4-vinylcyclohexane, 2,3-epoxy-5-viny! norbornene, 1,2-epoxy-1-methyl-4- 
isopropenylcyclohexane, etc. are illustrated. 

[0018]ln a manufacturing method of this invention, diorganopolysiloxane of the (D) ingredient is 
an ingredient which forms a main chain of diorganopolysiloxane of this invention. Specifically, 
especially diorganopolysiloxane of such a (D) ingredient is a general formula, although not 
limited. : [Formula 8] 
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(R 1 is a monovalent hydrocarbon group except an alkenyl group among a formula, R 5 is an 
alkenyl group, and n is a positive number.) - it is expressed. R 1 is a monovalent hydrocarbon 
group except an alkenyl group among an upper type, and, specifically, the same monovalent 
hydrocarbon group as the above is illustrated. R 5 is an alkenyl group and, specifically, a vinyl 
group, an allyl group, a butenyl group, a pentenyl group, a hexenyl group, a heptenyl group, 
etc. are illustrated, n is a positive number which shows the degree of polymerization of 
diorganopolysiloxane, and as for n, since diorganopolysiloxane of this invention obtained is 
excellent in a stress release effect and compatibility to thermosetting organic resin, it is 
preferred that it is a positive number of the range of 1-500. As diorganopolysiloxane of such a 
(D) ingredient, specifically, The dimethylpolysiloxane by which chain both ends were blocked 
by the dimethylvinyl siloxy group, the dimethylpolysiloxane by which chain both ends were 
blocked by the dimethylallyl siloxy group, the dimethylpolysiloxane by which chain both ends 
were blocked by the dimethylhexenyl siloxy group, The methylethyl polysiloxane by which 
chain both ends were blocked by the dimethylvinyl siloxy group, the methylethyl polysiloxane 
by which chain both ends were blocked by the dimethylallyl siloxy group, the methylphenyl 
polysiloxane by which chain both ends were blocked by the MEJIME chill vinyl siloxy group, 
The methylphenyl polysiloxane by which chain both ends were blocked by the dimethylallyl 
siloxy group, The methylphenyl polysiloxane by which chain both ends were blocked by the 
dimethylhexenyl siloxy group, The methylphenyl polysiloxane by which chain both ends were 
blocked by the diphenylvinyl siloxy group, The dimethylsiloxane methylphenyl siloxane 
copolymer in which chain both ends were blocked by the dimethylvinyl siloxy group, the 
dimethylsiloxane diphenyi siloxane copolymer in which chain both ends were blocked by the 
dimethylvinyl siloxy group, Dimethylsiloxane JIFENIRUSHIRO by which chain both ends were 
blocked by the dimethylallyl siloxy group. The diphenylpolysiloxane etc. by which a KISAN 
copolymer and chain both ends were blocked by the dimethylvinyl siloxy group are illustrated. 
[0019]ln the manufacturing method of this invention, the addition of the (C) ingredient and the 
(D) ingredient requires that the number of mols of the aliphatic unsaturated bonds included in 
the (C) ingredient and the (D) ingredient to 1 mol of silicon atom absorbed water matter atoms 
in organopolysiloxane of the (B) ingredient should be the quantity which turns into more than 
the equivalent. The ratio of the addition of the (C) ingredient and the (D) ingredient is arbitrary, 
and is not limited in particular. 

[0020]ln the manufacturing method of this invention, the alkoxy siiylalkene of the (E) ingredient 
is an ingredient for introducing an alkoxy silyl alkyl group into organopolysiloxane residue. (E) 
Specifically as an alkoxy siiylalkene of an ingredient, trimethoxy vinylsilane, TORIETOKISHI 
vinyisilane, methyldi methoxy vinylsilane, allyl trimethoxysilane, allyl methyldiethoxysilane, 
methoxy diphenyi vinylsilane, etc. are illustrated. When the addition of the (E) ingredient is 
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arbitrary and an alkoxy silyl alkyl group needs to be introduced into diorganopolysiloxane of 
this invention, it can be made to react with the (C) ingredient and the (D) ingredient in the 
manufacturing method of this invention. In the manufacturing method of this invention, in 
adding the (E) ingredient, (B) To one silicon atom absorbed water matter atom in an ingredient, 
if the number of the aliphatic unsaturated bonds in the (C) ingredient, the (D) ingredient, and 
the (E) ingredient is less than one, Diorganopolysiloxane of obtained this invention, It will have 
the organopolysiloxane residue which has some silicon atom absorbed water matter atoms in 
chain both ends, and if it is one or more pieces, it will have the organopolysiloxane residue 
which does not have a silicon atom absorbed water matter atom in chain both ends. 
[0021]By not limiting a reaction procedure in particular, for example, mixing the (A) ingredient 
and the (B) ingredient first in the manufacturing method of this invention, and adding the (C) 
ingredient and the (D) ingredient in this system, Prepare the diorganopolysiloxane which has 
the organopolysiloxane residue which has a silicon atom atomic union hydrogen atom and an 
epoxy group content organic group to chain both ends, and it ranks second to them, The ■ 
JIORUGANO polish oxane which has the organopolysiloxane residue which has an epoxy 
group content organic group and an alkoxy silyl alkyl group in chain both ends by adding the 
(E) ingredient in this system can be prepared, Prepare the organopolysiloxane which has a 
silicon atom absorbed water matter atom and an alkoxy silyl alkyl group by mixing the (A) 
ingredient and the (B) ingredient first and adding the (E) ingredient in this system, and it ranks 
second, By adding the (C) ingredient and the (D) ingredient in this system, the 
diorganopolysiloxane which has the organopolysiloxane residue which has an epoxy group 
content organic group and an alkoxy silyl alkyl group in chain both ends can be prepared. 
[0022]ln the manufacturing method of this invention, as for reaction temperature, in order not 
to limit the reaction temperature in particular but to complete an addition reaction promptly, it is 
preferred that it is the range of 50-150 **. An organic solvent can be used in the manufacturing 
method of this invention. Specifically as an organic solvent which can be used by this 
invention, ketone system organic solvents, such as aliphatic series system organic solvent; 
acetone, such as aromatic system organic solvent; hexane, such as toluene and xylene, 
heptane, and octane, and methyl ethyl ketone, etc. are illustrated. Thus, although 
diorganopolysiloxane of manufactured this invention is obtained as a reaction mixture, Are 
separable with unreacted organopolysiloxane by settling, Separation refinement of 
organopolysiloxane of this invention and the unreacted organopolysiloxane can be carried out 
using the difference of the solubility to an organic solvent, or separation refinement can be 
carried out by a gel permeation chromatograph. 

[0023]Since diorganopolysiloxane of this invention has epoxy group content 
organopolysiloxane residue in chain both ends, By making it react to thermosetting organic 
resin, such as an epoxy resin, phenol resin, polyimide resin, polyester resin, and polyamtde 
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resin, The characteristics which are the features of diorganopolysiloxane, such as a mold- 
release characteristic, weatherability, and pliability, can be given to hardening organic resin 
after hardening, and the internal stress of hardening organic resin can be eased. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran„web_cgi„ejje?atw_u=http%3A%2F%2Fwww4.ipd... 7/6/2009 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 

[ExamplejHereafter, an example explains this invention. Viscosity is the value measured at 25 
** among an example. Advance of the reaction was observed by the infrared spectroscopic 
analysis. 
[0025] 

[Work example 1]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 
500 ml [ with a thermometer ] 4 mouth flask. : [Formula 9] 

(HSiOw)i..(SiO w ) i.o 
CHs 

Organopolysiloxane 20.0 weight section, formula which are come out of and expressed : 
[Formula 10] 

CH3 CH3 CH3 

CH 2 =CH-S 1 0 (Si 0) 8S S i -CH=CH 2 

CH3 CH3 CH3 

It came out, dimethylpolysiloxane 20.0 weight section, allyl-glycidyl-ether 31.5 weight section, 
and toluene 60 weight section which are expressed were taught and heated, the moisture in a 
system was removed as azeotrope, and it cooled under a nitrogen atmosphere. Next, after 
having dropped ten drops of isopropanol solutions of 2 % of the weight-chloroplatinic acid by 
the syringe into this system, carrying out heating stirring and heating at 80 ** for 1.5 hours, it 
cooled to the room temperature. Next, after adding allyl-glycidyl-ether 10 weight section which 
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dried by the molecular sieve and heating at 110 ** again for 2 hours, at 120 **, by scale loss 
pressing down of 2mmHg, toluene and superfluous allyl glycidyl ether were removed, and 
brown transparent liquid 62.8 weight section was obtained. 

[0026]The weight per epoxy equivalent of the obtained brown transparent liquid is 390. 
Viscosity was 7040 centipoises. 

Separation was not observed although the obtained brown transparent liquid was allowed to 
stand for one month at the room temperature. When the obtained brown transparent liquid was 
measured from infrared spectroscopic analysis, the characteristic absorption by Si-H 
combination was not observed. The place which analyzed the obtained brown transparent 
liquid by the gel permeation chromatograph, Two ingredients with the output whose degree of 
dispersion (Mw/Mn) the weight average molecular weight (Mw) of the output whose degree of 
dispersion (Mw/Mn) the weight average molecular weight (Mw) of standard polystyrene 
conversion is 24600, and is 1.76, and standard polystyrene conversion is 1480, and is 1.11 
showed becoming. The output whose degree of dispersion (Mw/Mn) the weight average 
molecular weight (Mw) of standard polystyrene conversion is 24600, and is 1 .76 is isolated 
preparatively by a gel permeation chromatograph, When the structural analysis according this 
to 1 H-nuclear magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 
29 Si-nuclear magnetic resonance analysis was conducted, it was checked that it is 
diorganopolysiloxane expressed with a lower type. 
[0027] 

[Formula 11] 




[0028]The output whose degree of dispersion (Mw/Mn) the weight average molecular weight 
(Mw) of standard polystyrene conversion is 1480, and is 1.11 is isolated preparatively by a gel 
permeation chromatograph, When the structural analysis according this to 1 H-nuclear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is organopolysiloxane 
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rage juiiu 



expressed with a lower type. 
[0029] 

[Formula 12] 

(CB3"Sl0l/2)lo(Si04/2)6-7 

i 

C3H6 




[0030] 

[Work example 2]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 1 
I. [ with a thermometer ] 4 mouth flask. : [Formula 13] 

(HS iOw) >.e(Si(W ..o 
CHs 

Organopolysiloxane 50.0 weight section, formula which are come out of and expressed : 
[Formula 14] 

CH3 CH3 CH3 

CH 2 =CH-SiO(SiO) 1B iSi-CH=CH 2 
CH3 C Hs C H3 

It came out, dimethylpolysiloxane 219.2 weight section, allyl-glycidyl-ether 15.1 weight section, 
and toluene 270.0 weight section which are expressed were taught and heated, the moisture in 
a system was removed as azeotrope, and it cooled under a nitrogen atmosphere. Next, after 
having dropped ten drops of isopropanol solutions of 2 % of the weight-chloroplatinic acid by 
the syringe into this system, carrying out heating stirring and heating at 80 ** for 3 hours, it 
cooled to the room temperature. Next, after adding allyl-glycidyl-ether 50.0 weight section 
which dried by the molecular sieve and heating at 110 ** again for 2 hours, at 120 **, by scale 
loss pressing down of 2mmHg, toluene and superfluous allyl glycidyl ether were removed, and 
nebula fluid 316.6 weight section was obtained. 
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[0031 ]The weight per epoxy equivalent of the viscosity of the obtained nebula fluid is 879. 
Viscosity was 12800 centipoises. 

Separation was not observed although the obtained nebula fluid was allowed to stand for four 
months at the room temperature. When the obtained nebula fluid was measured by the 
infrared spectroscopic analysis, the characteristic absorption by Si-H combination was not 
observed. The place which measured the obtained nebula fluid by the gel permeation 
chromatograph, The weight average molecular weight (Mw) of the output whose degree of 
dispersion (Mw/Mn) the weight average molecular weight (Mw) of standard polystyrene 
conversion is 53400, and is 2.44, and standard polystyrene conversion consists of two 
ingredients with the output whose (Mw/Mn) 1540 and a degree of dispersion is 1.12, The 
weight ratio was 93.2:6.7. The output whose degree of dispersion (Mw/Mn) the weight average 
molecular weight (Mw) of standard polystyrene conversion is 53400, and is 2.44 is isolated 
preparatively by a gel permeation chromatograph, When the structural analysis according this 
to 1 H-nuclear magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 
29 Si-nuclear magnetic resonance analysis was conducted, it was checked that it is 
diorganopolysiloxane expressed with a lower type. 
[0032] 

[Formula 15] 

CHa CH3 CH3 CH3 



6~7U 

HUHh 



M (isjiOw^yiUsttiMe-v 



CB 3 



UUHh 



[0033]The output whose degree of dispersion (Mw/Mn) the weight average molecular weight 
(Mw) of standard polystyrene conversion is 1540, and is 1 .12 is isolated preparatively by a gel 
permeation chromatograph, When the structural analysis according this to 1 H-nuciear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is organopolysiloxane 
expressed with a lower type. 
[0034] 

[Formula 16] 
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t 



(CH3"SiOi/2)io(SiO*/2)e-— 7 





[0035] 

[Work example 3]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 
500-m! 4 mouth flask with a thermometer. : [Formula 17] 



Tetrakis dimethyl siloxysilane 10 weight section, formula which are come out of and 
expressed : [Formula 18] 



It came out, dimethylpolysiloxane 98.5 weight section, allyl-glycidyl-ether 10.4 weight section, 
and toluene 150 weight section which are expressed were taught and heated, the moisture in a 
system was removed as azeotrope, and it cooled under a nitrogen atmosphere. Next, after 
having dropped five drops of isopropanol solutions of 2 % of the weight-chloroplatinic acid by 
the syringe into this system, carrying out heating stirring and heating at 100 ** for 0.5 hour, it 
cooled to the room temperature. Next, after adding allyl-glycidyl-ether 10.9 weight section 
which dried by the molecular sieve and heating at 1 10 ** again for 2 hours, at 120 **, by scale 
loss pressing down of 2mmHg, toluene and superfluous allyl glycidyl ether were removed, and 
yellowish white fluid 115.5 weight section was obtained. 

[0036]The viscosity of the obtained yellowish white fluid was 1340 centipoises. having allowed 
the obtained yellowish white fluid to stand for ten months at the room temperature -- ** -- 
generation of white precipitation was observed slightly. The weight per epoxy equivalent of the 



(HSi0 1/2 ) 4.0 (SitM ,.o 





CH 2 =CH 




Si-CH=CH 2 
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upper yellowish white fluid was 1300. When the upper yellowish white fluid was measured by 
the infrared spectroscopic analysis, the characteristic absorption by Si-H combination of output 
was observed slightly. When the gel permeation chromatograph analyzed the obtained yellow 
fluid, the weight average molecular weight (Mw) of standard polystyrene conversion was 3180, 
and the degree of dispersion (Mw/Mn) was 1.97. When the structural analysis according this 
yellowish white fluid to 1 H-nuclear magnetic resonance analysis, 13 C-nuclear magnetic 
resonance analysis, and 29 Si-nuclear magnetic resonance analysis was conducted, it was 
checked that it is diorganopolysiloxane expressed with a lower type. 
[0037] 

[Formula 19] 



(WiO 1/2 ) 3 (SiUi(Cyi0i/ 2 ) 



'ii2urui2 
W. 



(CBsU/^Cfek/^tSiO^)! 
I I 



■(Si0)57— J 



i 



HUUk 



[0038] 

[Work example 4]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 
500-ml 4 mouth flask with a thermometer. : [Formula 20] 
JH3 



? 

(HSiOw) 1.6 (Si(U ..0 



Organopolysiloxane 40 weight section, formula which are come out of and expressed : 
[Formula 21] 

JH3 CH3 CH3 CH3 



CH3 CH3 

CH 2 =CH-S'iO(SiO) no(SiO) „Si-C!=CH» 
CH 3 CH 3 Q CH 3 
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It came out, dimethylsiloxane methylphenyl siloxane copolymer 127.8 weight section, allyl- 
glycidyl-ether 37.0 weight section, and toluene 80 weight section which are expressed were 
taught and heated, the moisture in a system was removed as azeotrope, and it cooled under a 
nitrogen atmosphere. Next, after having dropped ten drops of isopropanol solutions of 2 % of 
the weight-chloroplatinic acid by the syringe into this system, carrying out heating stirring and 
heating at 120 ** for 1.5 hours, it cooled to the room temperature. Next, after adding allyl- 
glycidyl-ether 1 1 .5 weight section which dried by the molecular sieve and heating at 120 ** 
again for 1 hour, at 120 **, by scale loss pressing down of 2mmHg, toluene and superfluous 
allyl gtycidyl ether were removed, and light-brown transparent liquid 205.9 weight section was 
obtained. 

[0039]The viscosity of the obtained light-brown transparent liquid was 10000 centipoises. 
When the obtained light-brown transparent liquid was allowed to stand for four months at the 
room temperature, it separated into the brown transparent liquid at the upper layer, and 
separated into the lower layer at the brown opaque fluid, and the weight ratio was 8:1 . The 
place which analyzed the upper light-brown transparent liquid by the gel permeation 
chromatograph, It consists of two ingredients with the output whose degree of dispersion 
(Mw/Mn) the weight average molecular weight (Mw) of the output whose degree of dispersion 
(Mw/Mn) the weight average molecular weight (Mw) of standard polystyrene conversion is 
39500, and is 2.12, and standard polystyrene conversion is 1380, and is 1.06, The weight ratio 
was 95.4:4.6. The output whose degree of dispersion (Mw/Mn) the weight average molecular 
weight (Mw) of standard polystyrene conversion is 39500, and is 2.12 is isolated preparatively 
by a gel permeation chromatograph, When the structural analysis according this to 1 H-nuclear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is diorganopolysiloxane 
expressed with a lower type. 
[0040] 

[Formula 22] 
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CHs CJjs % CI3 

1 1 i i 

(CWiO^Si(U,(My (fflaKUtWiUaeiUi 
I III 




[0041 ]The output whose degree of dispersion (Mw/Mn) the weight average molecular weight 
(Mw) of standard polystyrene conversion is 1380, and is 1 .06 is isolated preparatively by a gel 
permeation chromatograph, When the structural analysis according this to 1 H-nuc!ear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuc!ear 
magnetic resonance analysis was conducted, it was checked that it is organopolysiloxane 
expressed with a lower type. 
[0042] 

[Formula 23] 

i t 

(CH3""S iO 1/2) io(S i 04/2)6—7 




[0043] 

[Work example 5]lt is a formula to agitating equipment, a flowing-back condenser tube, and a 4 
per I. mouth flask with a thermometer. : [Formula 24] 

(HSiO,/ 2 ),. 6 (Si 04/2)1.0 
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Organopolysiloxane 50 weight section, formula which are come out of and expressed : 
[Formula 25] 

CH3 C Hs CH3 

CH 2 =CH-SiO (SiO) se Si-CH=CH 2 

CH3 CH3 CH3 

It came out, dimethylpoiysiloxane 131.8 weight section expressed, allyl-glycidyl-ether 15.2 
weight section, ally! trimethoxysiiane 21.4 weight section, and toluene 200 weight section were 
taught and heated, the moisture in a system was removed as azeotrope, and it cooled under a 
nitrogen atmosphere. Next, ten drops of isopropanol solutions of 2 % of the weight- 
chloroplatinic acid were dropped by the syringe into this system, and heating stirring was 
carried out, and at 120 **, it heated for 1 hour and cooled to the room temperature. Next, after 
adding allyl-glycidyl-ether 15.1 weight section and allyl trimethoxysiiane 21.4 weight section 
which dried by the molecular sieve and heating at 1 1 0 ** again for 2 hours, at 1 20 ** by scale 
loss pressing down of 2mmHg. Toluene and unreacted allyl glycidyl ether, and allyl 
trimethoxysiiane were removed, and brown opaque fluid 235.4 weight section was obtained. 
[O044]The obtained brown opaque fluid was brown transparence above 115**. The viscosity of 
the obtained brown opaque fluid was 2800 centipoises. When the infrared spectroscopic 
analysis of the obtained brown opaque fluid was conducted, the characteristic absorption by 
Si-H combination was observed slightly. When the obtained brown opaque fluid was allowed to 
stand for five months at the room temperature, it separated into the nebula fluid at the upper 
layer, and separated into the lower layer at the brown transparent liquid, and the weight ratio 
was 18:1. The place which analyzed the upper nebula fluid by the gel permeation 
chromatograph, It consists of two ingredients with the output whose degree of dispersion 
(Mw/Mn) the weight average molecular weight (Mw) of the output whose degree of dispersion 
(Mw/Mn) the weight average molecular weight (Mw) of standard polystyrene conversion is 
30300, and is 2.21, and standard polystyrene conversion is 1910, and is 1.07, The weight ratio 
was 90.8:9.2. The output whose degree of dispersion (Mw/Mn) the weight average molecular 
weight (Mw) of standard polystyrene conversion is 30300, and is 2.21 is isolated preparatively 
by a gel permeation chromatograph, When the structural analysis according this to 1 H-nuclear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is diorganopolysiloxane 
expressed with a lower type. 
[0045] 

[Formula 26] 
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CK3 CH3 

I ! 
(QtfiOwlUCWIOw)^ 




C« 3 % CHa Ola 



Ok ' 



[0046]The output whose degree of dispersion (Mw/Mn) the weight average molecular weight 
(Mw) of standard polystyrene conversion is 1910, and is 1 .07 is isolated preparatively by a gel 
permeation chromatograph, When the structural analysis according this to 1 H-nuc!ear 
magnetic resonance analysis, 13 C-nuclear magnetic resonance analysis, and 29 Si-nuclear 
magnetic resonance analysis was conducted, it was checked that it is organopolysiloxane 
expressed with a lower type. 
[0047] 

[Formula 27] 



CK3 CH3 
I I 





x 0 



[0048] 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran„web_cgi_ejje?atw_u=http%3A%2F%2Fwww 7/6/2009 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 ]lt is an infrared spectroscopic-analysis chart of the diorganopolysiloxane prepared 
in Example 1. 

[Drawing 2]lt is a gel permeation chromatograph chart of the diorganopolysiloxane prepared in 
Example 1. A dotted line shows dimethylpolysiloxane of a raw material and a solid line shows 
the obtained brown transparent liquid. 

[Drawing 3] lt is an infrared spectroscopic-analysis chart of the diorganopolysiloxane prepared 
in Example 2. 

[Drawing 4] lt is a gel permeation chromatograph chart of the diorganopolysiloxane prepared in 
Example 2. A dotted line shows dimethylpolysiloxane of a raw material and a solid line shows 
the obtained nebula fluid. 

[ Drawing 5] lt is an infrared spectroscopic-analysis chart of the diorganopolysiloxane prepared 
in Example 3. 

[ Drawing 6] lt is a gel permeation chromatograph chart of the diorganopolysiloxane prepared in 
Example 3. A dotted line shows dimethylpolysiloxane of a raw material and a solid line shows 
a yellowish white fluid. 

[Drawing 7]lt is an infrared spectroscopic-analysis chart of the diorganopolysiloxane prepared 
in Example 4. 

[ Drawin g 8] It is a gel permeation chromatograph chart of the diorganopolysiloxane prepared in 
Example 4. A dotted line shows the dimethylsiloxane methylphenyl siloxane copolymer of a 
raw material, and a solid line shows the obtained light-brown transparent liquid. 
[Dr awing 9] lt is an infrared spectroscopic-analysis chart of the diorganopolysiloxane prepared 
in Example 5. 

[Drawin g 10]lt is a gel permeation chromatograph chart of the diorganopolysiloxane prepared 
in Example 5. A dotted line shows dimethylpolysiloxane of a raw material and a solid line 
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shows the obtained brown opaque fluid. 
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[Drawing 5] 
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WRITTEN AMENDMENT 



[Filing datejOctober 16, Heisei 4 
[Amendment 1] 

[Document to be AmendedjSpecification 
[ltem(s) to be Amended]0027 
[Method of Amendment]Change 
[Proposed Amendment] 
[0027] 

[Formula 11] 



- [Written amendment] 
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[Amendment 2] 

[Document to be AmendedjSpecification 
[ltem(s) to be Amended]0032 
[Method of Amendment]Change 
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[Proposed Amendment] 
[0032] 

[Formula 15] 
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[Amendment 3] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0037 
[Method of Amendment]Change 
[Proposed Amendment] 
[0037] 

[Formula 19] 
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C3I6 



-(jiO)«ji- 



'jjB* Calls 



[Amendment 4] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0045 
[Method of Amendment]Change 
[Proposed Amendment] 
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[Formula 26] 
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